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(54) INK-JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet recording apparatus 
which can suppress wasting ink, and at the same time, can obtain a high 
cleaning effect. 

SOLUTION: Ink chambers 34, ink supply ports 35 and pressure 
generation chambers 36 are formed between a nozzle plate 31 and a 
diaphragm 32 in a recording head. Actuators 41 A-41 C for pumping are 
set adjacent to an actuator 40 for printing for discharging ink drops from 
nozzle openings 1 5b. Ink is selectively discharged from th'e ink supply 
ports 35 by the action of the actuators for pumping. When a failure state 
in discharging ink drops from the nozzle opening is detected by, e.g. an 
optical means, the actuator for pumping corresponding to the nozzie in 
the discharge failure state is driven, so that the nozzle in the ink 
discharge failure state can be recovered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet type recording device equipped with the recording head with which it is loaded crosswise 
[ of a record form ] on the carriage by which a both-way drive is carried out and which carries out the 
regurgitation of the ink droplet from a nozzle orifice in response to supply of the ink from an ink cartridge. A pump 
means to have the function which is arranged in a part of ink passage from said ink cartridge to the nozzle orifice 
of a recording head, and extrudes the ink in said ink passage in the direction of a nozzle orifice, A discharge- 
condition monitor means to supervise the discharge condition of the ink droplet breathed out from each nozzle 
orifice in said recording head possesses. When the poor regurgitation condition of the ink droplet from the nozzle 
orifice in a recording head is detected with said discharge-condition monitor means The ink jet type recording 
device constituted so that said pump means corresponding to the nozzle, orifice of the regurgitation poor 
condition concerned could be made to be able to drive and ink could be made to discharge from a nozzle orifice. 
[Claim 2] Said discharge-condition monitor means is the ink jet type recording device according to ciaim 1 
constituted so that it may be in the condition that predetermined carried put the include-angle inclination to the 
straight line .to which said optical axis connects the nozzle train of a recording head while the optical axis from 
said light emitting device to [ consists of a light emitting device and a photo detector, and ] a photo detector had 
been arranged so that it may cross near [ which is carried and moved to carriage ] the nozzle forming face of said 
recording head. 

[Claim 3] The ink jet type recording device according to claim 2 said whose light emitting device is a laser 
luminescence semiconductor device and said whose photo detector is a photodiode. 

[Claim 4] Said pump means is an ink jet type recording device according to claim 1 which it comes to arrange 
according to an individual in the ink passage which results in each nozzle orifice of a recording head, respectively. 
[Claimed] The ink jet type recording device according to claim 4 which the actuator for pumps which carries out 
the sequential variation rate of some diaphragms driven with the actuator for printing to said pump means toward 
the direction of a nozzle orifice comes to provide. 

[Claim 6] The ink jet type recording device according to claim 5 which said actuator for pumps was constituted by 
at least three actuators driven independently, and was constituted so that the three actuators concerned might 
shift a phase and a sequential drive might be carried out. 

[Claim 7] The ink jet type recording device according to claim 5 or 6 with which said actuator for printing and the 
actuator for pumps were constituted by the piezoelectric device, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is loaded with this invention crosswise [ of a record form ] on the carriage by which a 
both-way drive is carried out, and when performing cleaning actuation which recovers the ink regurgitation 
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function of said recording head especially about the recording device possessing the ink jet type recording head 
which carries out the regurgitation of the ink droplet from a nozzle orifice, it relates to the ink jet type recording 
device which can hold down waste of ink. 
[0002] 

[Description of the Prior Art] The recording head carried in the ink jet type recording device has further the 
problem of causing poor printing by mixing of air bubbles etc., by the rise of the ink viscosity resulting from 
evaporation of the ink solvent from a nozzle orifice, and solidification of ink on the relation which prints by making 
a record form breathe out the ink pressurized for example, at the pressure generating room as an ink droplet from 
a nozzle orifice. For this reason, the ink jet type recording device is equipped with the capping means for closing 
the nozzle forming face of a recording head at the condition of a power source of operation of not supplying, or 
the time of non-printed: 

[0003] When blinding arises in a nozzle orifice, said capping means not only functions as a lid which prevents 
desiccation of the ink of a nozzle orifice described above in the relaxation time of printing, but is made as [ attain 
/ the cleaning function which closes a nozzle forming face, is made to carry out suction discharge of the ink from 
a nozzle orifice with the negative pressure from a suction pump, and cancels the blinding by ink solidification of a 
nozzle orifice and the poor ink regurgitation by cellular mixing into ink passage ]. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the cleaning actuation made in the conventional recording 
device closes a nozzle forming face with a capping means, as described above, and actuation of carrying out 
suction discharge of the ink from each nozzle orifice, respectively is made by making negative pressure impress 
from a suction pump. For this reason, in cleaning actuation, ink is uniformly discharged from all nozzle orifices. 
[0005] Therefore, since the ink of a considerable amount is discharged at every cleaning actuation, it has the 
problem that the life of an ink cartridge is short and the burden of a running cost becomes large. Moreover, since 
it is made from all the nozzle orifices in the nozzle forming face of a recording head as [ give / to all nozzle 
orifices / with one capping means / negative pressure ], the suction rate of flow of the ink from the defect nozzle 
in the condition that the negative pressure at the time of suction distributed, for this reason ink thickened or 
solidified will fall extremely. 

[0006] Moreover, in these days, the phenomenon which many nozzle-ization is attained, therefore was described 
above will produce a recording head notably increasingly, and the need of raising the capacity of a suction pump 
according to this occurs. However, when raising the suction capacity of a pump, the need a pump is not only 
enlarged, but that the drive motor for driving this prepares a large-sized thing inevitably occurs, and it becomes 
very difficult to realize said request in this kind that is going to attain miniaturization and lightweight-ization more 
of recording device. 

[0007] This invention tends to solve a technical technical problem which was described above, and it aims at 
offering the ink jet type recording device which can attain miniaturization and' lightweight-ization. more- while 
reducing a running cost by developing the life of an ink cartridge. 
[0008] 

[Means for Solving the Problem] The ink jet type recording device concerning this invention accomplished in order 
to solve the above mentioned technical problem It is the ink jet type recording device equipped with the recording 
head with which it is loaded crosswise [ of a record form ] on the carriage by which a both-way drive is carried 
out and which carries out the regurgitation of the ink droplet from a nozzle orifice in response to supply of the ink 
from an ink cartridge. A pump means to have the function which is arranged in a part of ink passage from said ink 
cartridge to the nozzle orifice of a recording head, and extrudes the ink in said ink passage in the direction of a 
nozzle orifice, A discharge-condition monitor means to supervise the discharge condition of the ink droplet 
breathed out from each nozzle orifice in said recording head possesses. When the poor regurgitation condition of 
the ink droplet from the nozzle orifice in a recording head is detected with said discharge-condition monitor 
means, said pump means corresponding to the nozzle orifice of the regurgitation poor condition concerned is 
made to drive, and it is constituted so that ink can be made to discharge from a nozzle orifice. 
[0009] In this case, said discharge-condition monitor means is constituted so that said optical axis may be in the 
condition that predetermined carried out the include-angle inclination to the straight line which connects the 
nozzle train of a recording head, while the optical axis from said light emitting device to [ consists of a light 
emitting device and a photo detector preferably, and ] a photo detector is arranged so that it may cross near 
[ which is carried and moved to carriage ] the nozzle forming face of said recording head. And a laser 
luminescence semiconductor device can be used as said light emitting device, and a photodiode can be suitably 
used as said photo detector. 
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10010]< On the other hand, said said pump means is considered as the configuration arranged according to an 
individual in the ink passage which results in each nozzle orifice of a recording head preferably, respectively. In 
this case, the actuator for pumps which carries out the sequential variation rate of some diaphragms preferably 
driven with the actuator for printing to said pump means toward the direction of a nozzle orifice possesses. 
[001 1] And said actuator for pumps is preferably constituted by at least three actuators driven independently, and 
it is constituted so that the three actuators concerned may shift a phase and a sequential drive may be carried 
out. In addition, said actuator for printing and the actuator for pumps are preferably constituted by the 
piezoelectric device, respectively. 

[0012] According to the ink jet type recording device constituted as mentioned above, the discharge condition of 
the ink droplet breathed out from each nozzle orifice in a recording head by the discharge-condition monitor 
means is supervised. And when the poor regurgitation condition of an ink droplet is detected with this discharge- 
condition monitor means, it acts so that a pump means to have the function which extrudes the ink in said ink 
passage in the direction of a nozzle orifice may be made to drive. 

[0013] Therefore, ink is discharged from the nozzle orifice which lapsed into the poor regurgitation condition of an 
ink droplet, and, thereby, the condition of the poor ink regurgitation in the nozzle concerned can be recovered. 
Moreover, since actuation of making ink discharging alternatively is made, waste of the ink by cleaning actuation 
can be minimized and it becomes possible to prolong the life of an ink cartridge from the nozzle which became the 
poor ink regurgitation. 
[0014] 

[Embodiment of the Invention] Hereafter, the ink jet type recording device concerning this invention is explained 
based on the gestalt of operation shown in drawing. Drawing 1 shows the typical configuration of the body of a 
recording device with which this invention was applied by the perspective view. In drawing 1 , a sign 1 is carriage, 
and through the timing belt 3 driven by the carriage motor 2, this carriage 1 is constituted so that it may show 
around at the guide member 4 and both-way migration may be carried out at the shaft orientations of a platen 5. 
It is loaded with the black ink cartridge 7 and the color ink cartridge 8 for the ink jet type recording head 
mentioned later being carried in the field which counters the record form 6 in this carriage 1 , and supplying ink to 
said recording head in that upper part removable. 

[0015] The sign 9 in drawing is a capping means arranged in the non-printing area (home position), and when the 
recording head which was carried in carriage 1 and which is mentioned later moves right above, this capping 
means 9 is constituted so that the nozzle forming face of a recording head can be closed. And under the capping 
means 9, the suction pump 10 as a negative pressure generating means for giving negative pressure to the 
building envelope of the capping means 9 is arranged. 

[0016] Said capping means 9 functions as a lid which prevents desiccation of the nozzle orifice of the recording 
head in the idle period of a recording device, and also functions as an ink receptacle at the time of the Flushing 
actuation to which a driving signal without the relation to printing in a recording-head is impressed; and air : : 
ejecting of the ink droplet is carried out, and makes the function receive the ink alternatively discharged from a 
nozzle orifice at the time of the cleaning actuation mentioned further later serve a double purpose. 
[0017] And it is arranged at the printing area side which adjoins the capping means 9 so that the attitude of the 
wiping member 1 1 which consists of elastic materials, such as rubber, may be horizontally attained to the 
migration locus of the recording head carried in carriage 1. And in case carriage 1 carries out both-way migration 
at the capping means 9 side, the wiping member 1 1 marches out on the moving trucking of a recording head if 
needed, and it ****s to the nozzle forming face of a recording head, and it is constituted so that a nozzle forming 
face can be cleaned. 

[0018] Drawing 2 and drawing 3 show typically the configuration of the discharge-condition monitor means carried 
in the recording device shown in drawing 1 . In addition, drawing 2 shows the arrangement relation of a discharge- 
condition monitor means by the plan, and drawing 3 shows the basic configuration of this monitor means. This 
discharge-condition monitor means 21 is arranged near the home position the capping means 9 has been arranged 
as shown in drawing 2 And it has the function which supervises optically the discharge condition of the ink 
droplet breathed out from each nozzle orifice in the recording head which was carried in carriage 1, and which is 
mentioned later. 

[0019] As shown in drawing 3 , the discharge-condition monitor means 21 consists of a light emitting device 22 
and a photo detector 23 fundamentally, and the laser luminescence semiconductor device is used as this light 
emitting device 22, and the photodiode is used as a photo detector 23. It is condensed through a lens 24, and the 
laser beam by which outgoing radiation is carried out from the laser luminescence semiconductor device 22 as 
said light emitting device is constituted so that incidence of the optical axis 26 which minded the pinhole plate 25 
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* further may be carried out to the photodiode 22 as a photo detector. . 

[0020] And the optical axis 26 from said laser luminescence semiconductor device 22 to the photodiode 22 as a 
photo detector is constituted so that it may cross near [ which is carried and moved to carriage 1 ] the nozzle 
forming face of a recording head 1 5, and in the location which crosses near the nozzle forming face of a recording 
head 1 5, it is constituted so that a focus with said lens 24 may be connected. 

[0021] Drawing 4 explains the operation which supervises the discharge condition of the ink droplet breathed out 
from each nozzle orifice made by the discharge-condition monitor means 21 of a configuration of having 
described above. As shown in drawing 4 t the optical axis 26 by which outgoing radiation is carried out from the 
laser luminescence semiconductor device 22 is constituted so that it may be in the condition of having inclined 
with the predetermined include angle (theta) to straight-line 15a which connects the nozzle train of a recording 
head 15. This include angle (theta) is made as [ lap / the arrangement location of each nozzle orifice 15b / on an 
optical axis 26 ], therefore an optical axis 26 is made for it by migration in the direction of an arrow head of a 
recording head 15 as [ scan / each nozzle orifice 15b part / one by one / relatively ]. 

[0022] When the nozzle orifice which followed, for example, was shown by the black dot has lapsed into the 
condition in which the regurgitation of an ink droplet is impossible, said optical axis 26 reaches a photodiode 22, 
without being covered by the ink droplet. It is detected that the nozzle orifice shown by the black dot has lapsed 
into the poor regurgitation condition of an ink droplet by this. 

[0023] Drawing 5 is driven based on the detection output detected by the above mentioned discharge-condition 
monitor means. 21, and the configuration of the recording head equipped with a pump means to have the function 
which extrudes the ink in ink passage in the direction of a nozzle orifice is shown. In addition, the configuration 
shown in drawing 5 shows the configuration of ink passage and a pressure generating room part to the Lord who 
results in one nozzle orifice with the sectional view. 

[0024] The sign 31 shows the nozzle plate in which nozzle orifice 15b was formed, between this nozzle plate 31 
and diaphragm 32, the passage substrate 33 is pinched and the substrate unit is constituted. It considers as the 
configuration by which the space section was formed in said passage substrate 33 so that the ink room 34, the 
ink feed hopper 35, and the pressure generating room 36 might be formed between said nozzle plates 31 and 
diaphragms 32, respectively. And said substrate unit is attached in the end face of the head case 37. 
[0025] On the other hand, the fixed substrates 38 and 39 are attached in the building envelope of said head case 
37. The actuator 40 for printing by the piezoelectric device is attached in one fixed substrate 38. Moreover, three 
actuators 41 A, 41 B, and 41 C constituted by the piezoelectric device for making the fixed substrate 39 of another 
side generate a pump action in the ink feed hopper 35 are attached. PZT of for example, the longitudinal- 
oscillation transversal effect is used, when the piezoelectric device concerned charges, it contracts to said 
actuator 40 for printing, and the actuators 41 A, 41 B, and 41 C for pumps, and it acts on them so that it may 
elongate, if it discharges. 

[0026] And as- shown in drawing 5 , it is combined with the :tbp -face of- the diaphragm 32 which 1 constitutes .the 
pressure generating room 36, and PZT which constitutes the actuator 40 for printing is constituted so that a 
diaphragm 32 may be driven to drawing Nakagami down. Therefore, by the drive of the actuator 40 for printing, a 
pressure joins the pressure generating room 36 intermittently, and this acts so that an ink droplet may be 
breathed out from nozzle orifice 15b formed in the nozzle plate 31. 

[0027] Moreover, it is combined with the top face of the diaphragm 32 which constitutes the ink feed hopper 35 
by the juxtaposition condition, and PZT which constitutes the actuators 41 A, 41 B, and 41 C for pumps is 
constituted so that the sequential variation rate of the diaphragm 32 may be carried out toward the direction of a 
nozzle orifice. That is, a phase is shifted, a sequential drive is carried out, and thereby, each actuators 41 A, 41 B, 
and 41 C act so that ink may be transported toward the pressure generating room 36 from the ink room 34. 
Therefore, it acts so that ink may be discharged from nozzle orifice 15b formed in the nozzle plate 31. 
[0028] In the above configuration, when the poor regurgitation condition of the ink droplet from the nozzle orifice 
in a recording head is detected with a discharge-condition monitor means 21 to supervise the discharge condition 
of an ink droplet, carriage 1 is transported to a home position. And the sequential drive of the actuators 41 A, 41 B, 
and 41 C for pumps corresponding to the nozzle orifice by which the ink droplet lapsed into the poor regurgitation 
condition is carried out. Consequently, ink is discharged from the nozzle orifice concerned and it becomes 
possible to recover the poor regurgitation condition of ink. 
[0029] 

[Effect of the Invention] The nozzle orifice which lapsed into the poor regurgitation condition of ink since it 
constituted so that said pump means corresponding to the nozzle orifice of the regurgitation poor condition 
concerned could be made to be able to drive and ink could be made to discharge from a nozzle orifice when the 



• 'poor regurgitation condition of the ink droplet from a nozzle orifice was detected with a discharge-condition 
P monitor means according to the ink jet type recording device applied to this invention at the above explanation so 
that clearly can be recovered effectively: Therefore, waste of ink can be controlled and it can contribute to 
making the burden of a running cost mitigate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having shown the typical configuration of the body of a recording device 
with which this invention was applied. 

[Drawing 2] It is the plan having shown the arrangement configuration of the discharge-condition monitor means 
carried in the recording device shown in drawing 1 . 

[Drawing 3] It is the mimetic diagram having shown the basic configuration of this monitor means. 

[Drawing 4] It is a mimetic diagram explaining a monitor operation of the discharge condition of the ink droplet 

breathed out from each nozzle orifice made by the discharge-condition monitor means. 

[Drawing 5] It is the sectional view having shown the configuration of the recording head equipped with the 

function in which ink is discharged based on the detection output by the discharge-condition monitor means. 

[Description of Notations] 

1 Carriage 

2 Carriage Motor 

3 Timing Belt 

4 Guide Member 

5 Platen 

6 Record Form 

7 Black Ink Cartridge 

8 Color Ink Cartridge 

9 Capping; Means^ ^ : ; . :^ivj:^^^jT • ,.- - : ?■' v. :*..-.; •.: -^-.."'v : 

10 Suction Pump : : : : : .r 

1 1 Wiping Member 
15 Recording Head 
15b Nozzle orifice 

21 Discharge-Condition Monitor Means 

22 Light Emitting Device 

23 Photo Detector 
26 Optical Axis 

31 Nozzle Plate 

32 Diaphragm 

34 Ink Room 

35 Ink Feed Hopper 

36 Pressure Generating Room 
40 Actuator for Printing 

41 A-41 C Actuator for pumps 
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[ooii] -t- lt> #*u<f±swa*^«r^^* 

4 L < ttMIBB^JB T * f- ~ - * *J «fc y/f T * f~ 

[0012] W±<oJ; 5 fc*MS**u;/fc-f v.* $?» j/W 

^ * RKlc J3 It- 5 -Y v * £ / X/HM p *|Sl left L m-r«&3 
[0013]; LfcdSoT, W ^**©tiiltiW#1tefcR&r 
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[0 0 14] 

mwvmmmm) kit. '*»wfc3S»*»*-r^5?* 
^ -r yiru— h y y4?7, jo.to 5 *^ — fy^A- by 

[oo i 5] .■<pflM9-.9ttv *PP^IS«E 
r>yt°y y^m 9 tt, * v V v *S l (eff <t $ ^fc^KEi- 

sJfvXl o^satt^Hxv^o 

[0016] fitilB=3r^ y bTX^#» 9 ia*St«©*|c 

y— ^>rmi¥&fiz-t5^x^ .^x/PWD*>ba*i 

[0 0 17] *UT> ^-Y.ytfX^BtlBKIWft-aHl 

.aw 1. 1 * y y -y i \zmt$,£fttctz&^ y yam 

4 x^ymti i * s iitmL., Bft^yK©; 
; X/v^ffifwSSE b-C. / X/u»riEB5«r*»i-5 - t ^ s 

. [0;01 8 h 02*5 J;tJ«ISj 3tiu-EJi fc^-f-fEHaSISt- 

o-efcs. 4*. •.02 ttPtm^.^#.a©ia*w#^ 

±®0t?^ LT*5.£> . El attRg^SOl*!^^ 
UTi/^5o< r*(©ftfaffi«l8.ftffi#a-^.i*t\ , -.BI , 2 »c^-f J: 
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[0019] El 3 \Z7jkT£ b fc, Piffl^«li£W¥^ 2 l 
tt, **ftltf4«3tS|l^2 2 iS**^2 3 
nx*5 9 » r ©3S3tiii^ 2 2 * LT fi tF353fc^& 

hM*- K^fflV^tvTV^o WIS*3tlg^t LT© 

4Sr?>L-CSft$iV $t3{Cb 0 V*:-^2 5 

2 2 (-Alt J: 5 *l/C<^5. 
[0020] -t Lt s flftfB JBJfciNrfls*^ 2 2^ 

feSJt*^ Lt®7t h^-f K2 2fcS53ttt2 
6i±, K:flMR*ixT«HliSix5ia»^.y K 

l 5 © / X/i^j*jg©iS«*:*Wrrs £ 5 tc#^$tuT 
*J •? . lE®:^ y K 1 5 © / X>W&£ffi©jfi#3r#|»rt-3 

[0021] n!4 str!Bbfc«j*<op±a^iigits#s 

H 4 If** £ *WL <fc ? W— 2 2 b ffl 
It$jx53ttt2 6li > iambs' Kl 5©/XA-?iJ£i£.S 

tt*fc#«J:5fc«MtS;h/CiA5. ^©£* (0) li, 
#/X/l/Hn 1 SbOEIttt^ 3t$£6 2 6±T-fift<b 

©^*fi^©#fiilc:.fcc>T, 5tW2 6«:#./X/Mfflp 
1 5 b«^*r«*ffi*Hfti!:*aEi-5J:5K:4*tbS. 
[0022] ufc*So-c> MxfiliA'e* ufc/ x/um 
paw v^jB<D»tttj*5^BiiB*^iet-Rioxv^^fc 

K2/2fca**-a." miw«t n^L-e^bfc/x 

[0 0 2 3] El 5 ttfME L1Z*kmVtf&&M^& 2 1 J; 
oT^*p$^fc^tH7al-a<5v^Tlgiii$^ -O-^Sft 
8Slc*J»t5-T^^SryX/HH|P*iftfcJ¥Lffli-«IB«:* 

T-fc5. fc*5. El 5 m&ti* locb/X^P(c 

s * v * t &.t>m±m&ft<Dm& mm\z 

[0 0 24] ifiF-Jg-3. 1 fi/ X;v»0 15b #J&£$*Wt 
/ X;wX U— F- Sr^ LT*3 "9 , £ ©V X/vX u— h 3 1 
^»W32 t © Kite tt, -SfEB£tf3 3^$HTS 

StTlE/X^Xu— h3 1 tMSl«3 2b<DfflX''<^?m. 

3 4, 4yf&iten 3'5t$£Xfm?]&±&3 6jP*Jv? 
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5o -tbT, IWBa«3.= y Mi, KX~*3 7© 

[0 0 2 5] — miiS^-y K^-*3 7©rtSB£Mfc: 
f±SI5£St£3 8*S±U<3 9*s»9W»t?>ixT^'S. 

4 0aS&*>tt»7£>*l/ri/>5. Sfctt#©BSX«3 9fc 

1A, 41B, 4 1 C^^"9MttfeHTV>5. WltZfti^ 1 
io fflT^i-*4 0*5j:t5#i-'XfflTc5'^ — *4 1 

A, 4 IB, 4 1 ClCtt, «*tf«fitt«Sa«©PZT 

[0 0 2 6] -t LT, ElStci^^ttfcJ; fP^fflT 
^f I -^4 0SrMt5PZTIi; JE7J^^3 6 & 

El^-tT^^^ft-r-S-t 5tc«^;$HT^5o Ufc* s 

oT, Sl^fflT^^^ — <?4 0©ig|6^J;oT; JE73^ 

20 Xi^— h 3 1 fc^$Hfc/X^|BP lSbiH^ 

[0 0 2 7] tfc, jKv7ffl7^fx-!?4 1A 1 4 1 
. B, 4 1 C^WtSPZTIt -f^MP3 5iSr« 

^t5S»«3 2©±®^^im^icig-g-^tbT, en 

1S3 2"Sr/X/PMR*(filfc|fii*»oTWS^'fe$*5 J: 5 
^«^$3xT^5. -T^^*>, ^7^fx-^4 1A, 
4 IB, 4'lCttttffi&r&'LTH&«ttS*U 
J;<9, ^^i3 4^bJEE77^^3 6l:W>oT^y 

30 u— h3 Hd^^ttfcy X/UMP 1 5 b «t «9-r^^*s 

[0028] )HL-k<Dffimz*5\,^x. -tisfffivukmyim 
sre»-*-sti:tatt*sa¥a2 itaot, is^y k 

*PLfc©-&fcl4, >-r y y v^l tt*— -6.#5?*>s >-tc^ 

X^HPlC*f^i--S/-K>'XfflT^f : -^-^4 1 A, 4 1 

B, 4 1 C*IOHWB«l$Jx5. ^©^*, SK/X/uH 

40 $f5; 

[0 0 2 9] 

^st-io-c/xyviBp^feo^^^jgiwatm^A^ 
5 ItTlE # i/-f^& lEti $ *x / x^ra p P, v 
V ©ttm^P A^fig^Rlofc / X^M p Sr^*«)»c:{Hl« $ 



ft m 2002-86752 (P 2002-86-7 5 2A) 



7 








ft 






/ 


7 7 ^ / < S v 73 r V V S 


r i— — i ^ « i - rrv. no J* "rrtr n-t _L. v_ j» Asa »l-t- m — 1— / 1 - ^-»~\ /ii rfcf AAi J-^, +5Nfe 


o 

o 


77:7 — -< y y 73 — h v y / 


i% j. — a *. a>»i xd vm 4- -r 


9 
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